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iitLtoaiM^ISHtA^S, £ ft . SSfififfikSWit^ft-pfeo T t 

Ki^Fitfi l < s < * s t '&&m.Bmw<D$im%)mvi&T? « 0 m»c. ifttbtis 
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t'ffl^tt<j;< 1 2«ttJ:*«fflUtJ:i\ 
[ 0 0 3 7 ] 
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7*'JI/-K -Mynnyh-yK + it ( * £ ) 7* ^ y ^ — % x^-i^y^ya — 20 
^ S> ( * £ ) 7^'Jl/-HO^iJl?l/>?'j3-;l/->' ( * * ) 7i"Jl/-h, 7° D If 

3-^-7 ( * # ) 7i"Ji/-hf©^^Dei/y^'j3-;i/i; ( * * ) 7 & v 

I' - K ^'JrF?^ - ;!/•>" ( * £ ) 7^'J1/-F, 

;l/ ( ;* £ ) 7^'Jl/-h> 1 , 3-7f l/>yj3-;k>* ( ;* * ) 7^'Jl/-h, 2 , 
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7th-h'J;K N , N-v'^^l/KZJF, -> ^ ^ ;l/ X ;l/ * * -> F , K m x ^ ^1/ ; 
* $ S — ;b . x^X — 7° a X — ^fo?/^ - ;H ; ;l/tny;l/7, x^;l/-tr 
Dy^yiOtDV/l/^l^tFy^ ^^•;l/X^^^rhV. * =f- )\, ? =f- T h > . 2 - 

[ 0 0 4 4 ] 

tJti, it S tfi 1 0%affiLfc«f©ffitti*tt* (t(T, 1 0%Ktttt»V>3) O&S 
Tffi« 2000MPa. ^$LV^TPB« 1 5000MPaT*^S o 2000MPa*?^T 

^^«^^B?:MjiTS^cr)y , L/XBE{Ccfc»3X^--y-^S^LTjS«)^:^-v-yX 50 
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^t4a^<^5Citf^(3, l 5000MPa£iSx.3cX £«±«>ffilRllB*«OttT3g 

ft*X ±fH 1 0%Kffltt. #«¥ 6 - 5 0 3 1 8 0#4i«J«:qSftLT«/h£EltH»H (« 
SSMPCT-2O0I) £ FS V , ^^tty KSOili5 O (im©P3a©¥ieit 

[ 0 0 4 5 ] 

± IB X — +f ti , i&JUl^^ScTjnXh'^x h*ft±£#£fc*Mc;»feLTffl^TfcJ;^ 

« «&?nftx^-^ t Lta, «i*tf, */-#xx^>y*. &&%£k mm 

ttsfe*k ^iiifrt^t «t o anas nfe t «s ic sMjoitfis^ ti^iaT*^p 

[ 0 0 4 6 ] 

± IB X ^ — +>• (4 , S ffi ic S * S £ K fc iljacOffi B ^cDIB(pj^a?ftV>fc46©a®^fP 

±IBlSffi«f|j*Sfi-r^ffii:LT«, 0>J If , W 1 - 2 4 7 1 5 4 §£i(cf|^?ftt 
^*<fc?fcX^-+7-iiffifc«flgi&ffiffls#T0S»*-S#a^ # gg 9 - 1 j 39 j 5 ^ ^ 

7? SX Mil 1 - 2 2 3 8 2 lf / A v «fcPB^2nTl>«,J:5lcX^-*SMT?y77> 
Z H tfrZ!&mT*&& 0 ft t* , #Plf 9-1 1 3 9 1 5tSfili:|,TShT^8, » 
[ 0 0 4 7 ] 

-tmx^-vftWLmvmfotLTii, muT*mfo<D&mit-etmtf&mT°z % 0 ft a* -e t . 

3ft t T? # T ^ 5 fc 46 , <£• ft 5 © *\ »/ F*fffltS|tt, «#te<D3&l^ ^ <y K * #t 

< ft 

S fc , ?S^*^SB{cfflV>5a«(Da®fc{i^g^?(DBB[Rl^S»J-r^/-ci6(DiB(pl 

£ ft t^o 

[ 0 0 4 8 ] 

±3H*?8teXtt»*tt©»fl: i: Ltli, #!l*Xi\ IfizkCDflfi, x £ X - 71/ , n _y n/ ^y_ 
7b. 2-Xo7<!X-7K l-7^X-;l/, 2 - X * X - 71/ , l-*b*f-2--7o/*s 
— 71/ , 7 ?]/~7 U 71/ X 71/ xi — 71/ v -r h ^ t: F n 7 71/ X U 7b T 71/ 3 — © * / 7 71/ 3 — 71/ 
« * ^ W 5 ft 5 o 

$ 7c N i/*xf l/>yij3-;i,ij3-;K h 'J x ^ U X X V xi - 7b , 

•r h7if i/y^u 3-71/^cdx^u>X'J =i-fr<Dg>m» ; c ft e> © ^ y ^ 71/ x — t- 
71/. t/xf ;l/i-f;K ^-y-rvXnfc^x-TVK tyXnt^l/X-rvK 

71/ X - 7" 71/ « (7) {g |ft ^ y 7 >l * ;l x - f 71/ 3® ; X ^ 7b X - f 71/ , X* X ^ 71/ X - T" 71/ , X 
X y f D If 71/ X - x 71/ , X X D tT 7b X - r 71/ „ * © ffi ft X X 71/ * 71/ X - f 71/ £1 ; X r -b 

■r — XX-br- — h m (D T )l< * ;l 2L 7, t- >l & m t-f Z ft 2> o 

* fc . X d tr >y u 3 — 71/ , X X d If U X y U n — 71/ U 3 - 71/ . h U X d if u > X' U xt 
-71/, r h77Dlfl/>^ij n-;i,o^ift ; t L < « ^ c ft 

fi^ty ;l/i- t-71/, t7xf;l/x-f;l/, t / -f y e;Vx-f;K * X X n fc? 
71/ x — t- 71/ . ^XX^7l/X — f7l/^c7){g|S:^ryx7l/^7l/x--r7l/5H; ;n- ^ 71/ . 
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i? x =f- fr x — f A> . Y V ^ a k! ;b x - x ;U . ->'^d (f ;H-t/K 5? <7>{S $ 'J 7 fr * fr 
x.- 7- Jim ; t/Ztf - 7 -fe f - - l-^07^*^xXf^S«* ? ftf 

£fc, i, 3-yoA>^*-;K l, 2 - 7£ >->*:4--;K l, 3 - > VHr — fr. 
l, 4-y^>s^^- — fr, 3 - ^ ^ ;U - 1 , 5 - ^ V ^ > ->* — ;b . 3 - ^ * -fe > - 2, 
5 - * — /!/ . 1, 5 ? > £ > V * — fr . 2, 4-^>^>'> ? ^ — 2 - ^ ^ /I/ - 2 

, 4-^>£>v f * — ;i/ , 2, s-^N^+J-yv 5 ^- — ;u. i, e-^^+i-^v?^ — ^ 

- hmmfc. yiJt'J^, 1, 2, 4. - 1, 2, 6-'N+»>FU 

1, 2, 5, -^VjtyhU*-*, F'J^a-zl'/D/^, F'J^d-)!/ 

M IE . 'J * =f- fr X fr * ^ > F » ^^i/'yj^-jK N-^f*-2-l?DU FV, N — If 

— ;l/ - 2 - fcT a D F V . r-T/^-a^ybV. 1, 3 - S^* f ;b - 2 - 5 V" U v> > . 
X/l-7*7>, *;l/A7 5F> N , N - 5> ^ f ^ * 71/ A 7 5 F . N , N - 5? X =f- fr * ;l/ A 
7 5 F, N - >l f ;!/ t> ;1/ A 7 5 F > 7 4z F7S F\ N - ^ f ;L-7-f! F 7 5 F\ a-f-^l/tf 

— ;K x^U-V* — 3f*^.-h. If U>* - — h , fc:~x-/3-£Fn^~>x?- 

^X;b7*>> If X - 0 - £ F'D + i/if jl/'JUT- N, N - ->* x f ;b x ^ / - ;l/ 7 5 > 
. 7tfif/-/K 'J 7 -tr h > 7 fr ^ - fr > K»f tfftf ^n^o 
[ 0 0 4 9 ] 

*f6B^(7)?g B s B «?s^H^©3g73fifefc«-r§X^--9-^ffi(fS(DjS#:(±. i* j£ # 1 0 Ot*i 20 
OR#*^tfCitf»SL^. <fc 9 # £ L < ii £ 7 0 °C W ± 1 OOt*i«fiD*r««ai 

CO«fc?aW«»JWi:LTt4, MiS, x £ y - ;b , n - 7> n y - ;b . 2-7"nA/- 
fr m <D fem^ S 7 fr =i - fr M ; 7-fe F >HA^if c©,fc'5aw«ig8{*fflv>*i: 

5 icit&m&m&<Dmfr*mm-? z c t # » * lv> 0 

± 13 iB j6 1 0 0TC*i«O»tf*:<0-&Wjl©jff*H/>Tlfiti l 011%, » J L^iPgtt 8 30 

o a » % -z? & 3 0 i oii%*if3&§t > JtiSWffiv>^^sfi{cfc^s^«ij$fi^a< 

[ 0 0 5 0 ] 

$ fc , ± IE ^iStflOOr 2 0t£fettS$ffli*A ? 2 5mN/m«TT 

feSCttfjf SL^. — ^cDY^^v^x-y F«««i!tto-rS»{*c©«ffiai*i^3 0 ~ 5 0 
mN/m?fe5i:fi»S:i!tW«S*/Tt, -75. S«±»ci!titt3n;fc#«ft»©*ffi3R:& 40 
B»l/^«'X^-**«jBiliT?»l!i**5©lcILT^«, ±IHr*^*M 0 0 t*i<D 
?&&£>SE3I2;#2 5mN/mJ-XTT-fe§i:. ttmi$ttX^-^#iS($<9«ffi3I?3;&iti£ 

[ 0 0 5 1 ] 

*j6io*aa*8ios»»ffifc«ts^^-*»»«<!)«fttt, » £ a* 1 sottii 

<OfS*5:§tfi: ttffifJ <fc 9 fc? S L < «: 1 5 0 T: ± 2 0 0 W T © W $ fc 

5 o 
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^ ;l/ x - -r )l> , x^b^^U3-;l/ % S> * ^ ^ x - SS © ffi 8 7" >P 3 - rt/ x - -r >l/ # 

± SB 86 j& *W 5 0t;«±©fc#<£>d*ffi<E>fi s $L^TI8ttlOSS%. jfJL^lsas 
0 « fl % T* S o lOIflUitfc^fc, X^-tf#ft»<DS&j»k:J:«i>taj»g©flST 

[ 0 0 5 2 ] 

* tc , ± f H 86 aW 5 0 °C U ± © # it s 2 0tlcfeys$ffil*!b'3 OmN/m«±T? 
fc5Cttf!fJLt\ c n fc «fc t> , X^-tf#ft?fc<D»»#|£;R± «fc t> fli 1* £ 

[ 0 0 5 3 ] 

±EX^-t»)!)til)[OftSO»SL^TIStt0. 5mPa • s . # S L V ± K fct 1 5mP 
a • sT-fe^o 0. 5mPa • sil^feSL tt(ilI?:3>|-D-;l/t§f^gii:^ 
^SSWfcttffi-e asfct>, 1 5mPa • s^fi^St, 

■ T'ttffiT-rft^Ci:*^?. iO»iL^TEH5mPa • s , £ *) iff £ L ^ ±M It 1 
OmPa • stfeS, * , »*LV^JfegS8H(c^5i3. -5-5 Ot0)lt\ 

S>W>y hSI'D'N'; KS£*ftJW?-3^LTX^-^#ftffi©ttam©iKiS*iiSEl,Tfc 
J: <^„ 
[ 0 0 5 4 ] 

±u^^--v-^mmic^if ^> x^~vmm<Diff^ L^rmit o . o 5 m » % . » s l ^ ± 

PI«5«a%T-fe§ 0 0. 0 5 li%*lT*65t, "!ttfj*nfc?at»fffcx^ — -9-3^^* 
[ 0 0 5 5 ] 

± IB X - -9" # ft ffi fc *5 ^ T « . ^^-ifttlififSfc^RStlTV^CttfjfSLw. 

x^-^^ft^^(cjg^^^#ffi-r5i:ttfflWjsa^fiT-rs{aa-t>T-*<, ML^m-siz 

[ 0 0 5 6 ] 

± ta x ^ — -9- # ft ?g jc it , mtc, mmfeztt^? %rc&><Dmmj$.ft, x ^ — -9- © ft # & 

aLfcO«ffi^^^^M«(D^Ji#tt^SiJffl]LT(a:m«jg*SfeaLfct>X^--9-cD#il]tt 
[ 0 0 5 7 ] 

* % s£ cd % § ^ ^ g s <T) m m -ft m »«: « -r « a « t u t » « ic pi ^ s ti -r . was, # ^ x 

[ 0 0 5 8 ] 

* fg 0J5 <o $ H g * He g © 8 jfi 7? fife t» (i , > * i >y I- SEO y X ;P a^ & tt ffl 2 ft ft X ^ 
- "9" ft » * , »«BBfc:*fLT»5||li]Kpl 1 aW 0 jtmJ;t>*#<&.5J:5, ^ >y FtlS 

<fe0tttfJSti«LT*>&aSSa^qtaj3rn»t)SS^fcB^-Sl^lHlt. *\ y K «D ft W Rfc tfi □ 

i:««£©^!f§L. M&as©jSjgv 2 , fKitcoijsvj ^ftuan-rscta^p,. g§p 
co *§ a* » s t> /< * ;i/ to # & ^ # fc jk s t> a < * s o 
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[ 0 0 5 9 ] 

immmi 

£ tl 3 fe CD T* (i * V> o 
[ 0 0 6 0 ] 

(iiii) 

t/^/Ay^Xntct, i? \Z — fo^O > 1 5 -< V * >7 =f- A>7 t> V V — b 5 fi 

■ »Rlfa-&BBJ6»JtLTja»{fc^>y'fyl/l. 3 fi fi gfl * t§ - K M ^ L » 9LlctfV\£— 10 

;i'7;i/3-;i' ( c l - o 3 s ^ ^ u *± §y) <£>3%*?g}«2 0ffi:fia&. Fff^Wt h'J 

U tt ? <D ¥ *4 ? m ii 5 . 0 /i m . C Vltt3. 0 % T 5 & o ft o 
[ 0 0 6 1 ] 

SSnftftttf 5lii*J'^A^** + J'P ( D M S 0 ) 2 Oli«, t F D ^ 5/ * 

/to j£ js %. ic m m >5f x * 9 a l 3 otict 2«fHis«^^ft, d n »c i n cd Eg & 7k m m 20 

T* IS Si L ft 0 . 1 mo 1 / L (Dffimm 2 -tl V V L>r > -V J*'&m 1 OfifigP^rSsApL 5 

t%.fcWi tttmmistco c<Dti^ttx.z s-jirvt-iz h>icritftffiftL. x$s 

[ 0 0 6 2 ] 

tS^flfcX^-tJ-tfttftH: 1 0 /imOlWSOXf >UX^>y^a?||j8LT8*»*Bt 30 
[ 0 0 6 3 ] 

im i ] 











50 




(M^MK«Cfi:*%) 


30 


70 




20 


30 


x-<— ^ 


0.50 


0.50 



[ 0 0 6 4 ] 

( V * 5? x -y hi£lc<fc3X-^-+?-©IBg) 

trxV"73^cr>P@4 0 /tmCO^N-y K 3: fg R L fc: ^ i <y HifcT8 0 °C fc ftp f& L ft 
»S±-^cr)tii:ttJ^tT-3fc 0 & *5 . fi « <D ftp fWi . Xr-^lcKOItttfet-^-ia^T 
X t- - ->* * ftp M -T 3 c ttci 0fioft o 

X-?--9-»^^iittb(C*3tt^^/^^-^cr)ffl*«2{C^LfCo 

ISi: LT(i, S ffi fc I TOji^«1S^:{i^/-c*7-X^;l'^a«±tcxe>3- 50 
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hafcAoT*'J-f 5K*^tt8i8iS (BSMtttk +>- > oc A - l 5 0) ^i^-icl 

* L. 1 50 , CT»Se«bfc«te230*C^l«flH«6fiJcUTS{t*^TlBlRlii*JBj«Lfcfe 
<£> * /H V fc o C<D#7— 7^;l/£|S«tt;&5 — 7<<;l/*(DHJR (IK I 50/imxi75/j 
m tf >y ^ ) N) tc to 2 5 (i m O :/ 9 * * V h U * X # fig £ ft T V 3 fc <D T* , Y > * S> x 

-f 3 © <>; L fc <, BP "6 , ME I 1 0 At m x SI l 5 0 /j m If 7 f tffil L fee 
[ 0 0 6 5 ] 

•^§/-c:i6i:X--?-^*a«(c|a«5-^5rci6(c, Sfi?: 1 5 0 "C £ fc in & £ ft fc * >y h 7 
l/-HtiUI|[I«L, 3 O^jftfLfto 
[ 0 0 6 6 ] 

1 5 0 °C 1 B# PeS #0 -T 5 c £ -V M it S T -fe ;b ^ -y :/ 5 iimCDQ-tulZftML 

, uts$ST?ii!t B B ^jtsu id- □ ai r* a a □ it it l t % n & a a * & « l fe 0 

[ 0 0 6 7 ] 

* B ^ T? & o ft o 

A : **ffi«(fti:^T©X^ — ■9-^Ki&P,ti, X"* — •9-fcjgB'rS}tefttt#fcofc„ 

[ 0 0 6 8 ] 

( H SS 00 2 ~ 8 ) 

* ft Me i: > * S> x >y h qt m ftfij ® * - * * £ 2 tc ^ L fc £ 5 te L fc « ft it mm m 1 £ 

2 icy* Lfco 

[ 0 0 6 9 ] 

(it«0fl 1 ~ 3 ) 

fl , »*fc-i':/*S>xy h Rfc tB M ^ ;* - * £ m 2 {c ^ L It £ ? (c L tc ft « H SI 0ij 1 t 

^^^«2fc^Lfc 0 
[ 0 0 7 0 ] 
(HM 9 . 10) 

5. «^H«(iOTHISi4 , 8 «fc t) M fc & ft T ^ fc 0 
[ 0 0 7 1 ] 

im 2 ] 
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(54) METHOD OF MANUFACTURING LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a liquid crystal display which has high 
display quality and by which spacers can be accurately 
disposed on a non-display part. 
SOLUTION: The method of manufacturing the liquid 
crystal display has a step for disposing spacers on a 
substrate by ejecting the drops of a spacer dispersion 
liquid from a nozzle of an ink jet device and landing the 
drops onto the substrate. In the step for disposing the i=v- t+- 

spacers, the landing distance I obtained by equation (1) is 
made greater than 40 II m by controlling: the relative 
speed V1 (m/s) of the nozzle and the substrate; the 
period t (s) required from the moment when ejection of 
the front end of the drop of the spacer dispersion liquid 
from the nozzle begins to the moment when ejection of 
the rear end of the liquid drop from the nozzle finishes; 
the distance L (m) between the nozzle and the substrate; 
the angle 6 (degree) formed by the surface of the 
substrate and the direction of ejection of the drop of the 

spacer dispersion liquid; the speed V2 (m/s) of the front end of the drop of the spacer dispersion 
liquid; and the speed V3 (m/s) of the rear end of the drop of the spacer dispersion liquid. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention can arrange a spacer with a sufficient precision into the non-display part of a liquid 
crystal display substrate, and relates to the manufacture approach of a liquid crystal display of 
having the high display quality which prevented the optical leakage and the optical omission by the 
spacer. 
[0002] 

[Description of the Prior Art] 

The liquid crystal display is widely used for current, a personal computer, pocket electronic 
equipment, etc. As the liquid crystal display was generally shown in drawing 1 t a transparent 
electrode 3, the orientation film 9, a color filter 4, and black matrix 5 grade are formed inside two 
transparence substrates 1 . A polarizing plate 2 is arranged on the outside of two transparence 
substrates 1, a sealant 10 is arranged in the perimeter of two transparence substrates 1, and liquid 
crystal 7 is enclosed and constituted by the opening of two transparence substrates 1 by which 
opposite arrangement was carried out through the sealant 10. The spacer 8 is used in order to 
regulate spacing of two transparence substrates 1 in this liquid crystal display and to maintain the 
thickness (eel gap) of a proper liquid crystal layer. 
[0003] 

In the manufacture approach of the conventional liquid crystal display, on the substrate with which 
the pixel electrode was formed, since it sprinkled to homogeneity, the spacer was sometimes 
arranged [ random and ] in the spacer also on the pixel electrode which is a display as shown in 
drawing 1 . It consists of synthetic resin, glass, etc., and if a spacer is arranged on a pixel 
electrode, as for a spacer, the part in which the spacer has been arranged by the **** operation 
will usually cause optical leakage. Moreover, when the orientation of liquid crystal is in disorder on 
a spacer front face, an optical omission happens, contrast and a color tone fall, and display quality 
deteriorates. Furthermore, in a TFTHiquid-crystal display, when the spacer had been arranged on 
the TFT component on a substrate, and a pressure was applied to a substrate, there was also a 
serious problem of damaging a component. 
[0004] 

In order to solve the problem accompanying random spraying of such a spacer, arranging a spacer 
only to the protection-fronrHight field which is the non-display section of a liquid crystal display is 
proposed. Thus, after indicating the approach of arranging a spacer only in the location equivalent 
to opening after uniting the location which arranges with opening the mask which has opening to 
JP,4-198919,A, and making a photo conductor adsorb a spacer electrostatic as an approach of 
arranging a spacer only in a specific location at a publication-number No. 258647 [ six to ] official 
report for example, the approach of imprinting to a transparence substrate is indicated. However, 
by these approaches, there was a problem of becoming the cause of damaging the orientation film 
on a substrate and reducing the image quality of a liquid crystal display on a substrate in order to 
contact a mask and a photo conductor directly. 
[0005] 

On the other hand, an electrical potential difference is impressed to the pixel electrode on a 
substrate, and the approach of arranging in a specific location according to electrostatic repulsive 
force by sprinkling the electrified resin spacer is proposed by JP.10-339878.A. However, by this 
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approach, since the electrode according to the pattern which is arranged was needed, arranging in 
the location of arbitration completely is impossible, and there was a case of being inapplicable in 
manufacture of the liquid crystal display of a specific class 
[0006] 

On the other hand, the approach of arranging a spacer by the ink jet method is indicated by 
JP,57-58124,A. It can be said that this approach is an effective approach at the point which can 
arrange a spacer by the pattern of arbitration in the location of arbitration, without contacting a 
mask etc. to a substrate like an above-mentioned approach 
[0007] 

however, by the conventional ink jet method, the drop which reached the target on the substrate 
spreads circularly, or Even if the breathed-out drop separates into two or more drops, in order to 
reach the same part, a drop piles up again and it becomes a big drop. There was a problem that 
the magnitude (diameter of impact) of the drop which reached the target was uncontrollable to 
below the protection-from-light area size called the black matrix on the substrate suitable for 
arranging a spacer. Especially, in the ink jet printer for printing, even when the impact locations of 
the drop breathed out were few, when it shifted, problems, like the resolution of an image may fall 
might occur. 

To the width of face of a black matrix being usually 10-30 micrometers, generally the diameter of 
impact of the drop breathed out from ink jet equipment in the ink jet method is about 40-200 
micrometers, and needed to make the diameter of impact small 
[0008] 

Although how to make aperture of the nozzle of ink jet equipment small etc. could be considered 
as an approach of making the diameter of impact small, for example, as for the aperture of the 
nozzle of the present ink jet equipment, min was also about 20 micrometers, and since it was 
generally 2-10 micrometers, it was difficult [ the particle diameter of the spacer for liquid crystal 
displays ] to make aperture of the nozzle of ink jet equipment small more than this in order to 
cause lock out of a nozzle, and destabilization of the regurgitation. 

Thus, it considered arranging a spacer in the non-display section of a liquid crystal display by the 
conventional ink jet method from the magnitude of the drop breathed out from ink jet equipment, 
and it was very difficult. 
[0009] 

[Problem(s) to be Solved by the Invention] 

In view of the above-mentioned present condition, this invention can arrange a spacer with a 
sufficient precision into the non-display part of a liquid crystal display substrate, and aims at 
offering the manufacture approach of a liquid crystal display of having the high display quality 
which prevented the optical leakage and the optical omission by the spacer 
[0010] 

[Means for Solving the Problem] 

This invention is the manufacture approach of a liquid crystal display of having the process which 
arranges a spacer on said substrate by breathing out the drop of spacer dispersion liquid from the 
nozzle of ink jet equipment, and making it reaching the target on a substrate. In the process which 
arranges said spacer on a substrate The relative velocity V1 (m/s) of said nozzle and said 
substrate, Time amount t taken to finish breathing out the drop back end of said spacer dispersion 
liquid from said nozzle since the drop tip of said spacer dispersion liquid begun to be breathed out 
from said nozzle (s), Distance [ of said nozzle and said substrate ] L (m), the include angle theta of 
the front face of said substrate, and the discharge direction of the drop of said spacer dispersion 
liquid to make (degree) It is the manufacture approach of the liquid crystal display which makes 
larger than 40 micrometers distance I between impact found by the following formula (1) by 
controlling the rate V2 (m/s) at the tip of a drop of said spacer dispersion liquid, and the rate V3 
(m/ s) of the drop back end of said spacer dispersion liquid 
[0011] 
[Equation 2] 

l =Vlt+ -LVL_. V»-V» 

sin B V 2 V 3 V ' 
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[0012] 

This invention is explained in full detail below. 
[0013] 

The manufacture approach of the liquid crystal display of this invention has the process which 
arranges a spacer on a substrate by breathing out the drop of spacer dispersion liquid from the 
nozzle of ink jet equipment, and making it reach the target on a substrate. 

The ink jet equipment using the usual regurgitation methods, such as a piezo method which is not 
limited especially as the above-mentioned ink jet equipment, for example, carries out the 
regurgitation of the liquid by vibration of a piezo-electric element, and a thermal method which 
makes a liquid breathe out using expansion of the liquid by rapid heating, etc. is mentioned. 
[0014] 

The minimum with the desirable nozzle diameter of the above-mentioned ink jet equipment is 20 
micrometers, and a desirable upper limit is 100 micrometers. It it is less than 20 micrometers, 
when particle diameter breathes out the spacer which is 2-10 micrometers, a difference with 
particle diameter is too small, in being remarkable in regurgitation precision falling, a nozzle 
blockades, and the regurgitation becomes impossible. If it exceeds 100 micrometers, since the 
drop breathed out will become large and the diameter of impact will also become large, the 
precision which arranges a spacer may become coarse. 

Two or more nozzles of the above-mentioned ink jet equipment are arranged at the head by the 
arrangement method usually arranged at equal intervals in the direction which intersects 
perpendicularly to the migration direction of the head of ink jet equipment. 
[0015] 

The desirable minimum of the path of the drop of the spacer dispersion liquid which carry out the 
regurgitation from the above-mentioned nozzle is 10 micrometers, and an upper limit is 80 
micrometers. Since a drop becomes it light that it is less than 10 micrometers, if it is disturbed by 
the air current, an impact location may shift and it exceeds 80 micrometers, since the diameter of 
impact will become large, it is necessary to make a drop reach the target in a very high precision. 
As an approach of controlling the path of the above-mentioned drop, the approach of optimizing 
the aperture of a nozzle, the approach of optimizing the electrical signal which controls an Inkjet 
head, etc. are mentioned, for example. The approach of optimizing the electrical signal which 
controls the above-mentioned ink jet head is effective in profit, when using the ink jet equipment 
of a piezo method. 
[0016] 

By the manufacture approach of the liquid crystal display of this invention, a spacer is arranged on 
a substrate by breathing out the drop of spacer dispersion liquid from the nozzle of the above- 
mentioned ink jet equipment, and making it reach the target on a substrate. 

If the manufacture approach of the liquid crystal display of this invention is used, also making it 
arrange at random can also patternize and arrange the spacer on a substrate in a specific location, 
but in order to suppress deterioration of the display image quality resulting from spacers, such as 
an optical omission, arranging into the non-display part of a panel is desirable. Although there is a 
part in which a TFT component is located if shown in the protection-fronrHight layer and TFT- 
liquid-crystal display which are called the black matrix formed in the perimeter of a pixel as the 
above-mentioned non-display part, it is desirable to arrange a spacer under a black matrix so that 
a TFT component may not be destroyed. The width of face of the above-mentioned black matrix is 
usually 10-30 micrometers. 
[0017] 

As for the arrangement number of a spacer, it is usually desirable to 1mm square of field that they 
are 50-350 pieces. Although you may arrange by what kind of pattern into a part like the bottom 
throat of a black matrix as long as it is the range which fills this grain density, it is desirable to aim 
at and arrange the part corresponding to the lattice point of the protection-frorrHight field of the 
shape of that grid on one substrate to the color filter which consists of a grid-like protection- 
frorrHight field in order to prevent the flash to a display. 
[0018] 

In order to enable arrangement of such a spacer, by the manufacture approach of the liquid crystal 
display of this invention, the regurgitation of a drop is performed moving a nozzle and a substrate 
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relatively, and it carries out as [ become / the distance between the location where the drop tip 
reached the target on the substrate, and the location which the drop back end reached (distance I 
between impact) / larger than 40 micrometers ]. 

By making distance I between impact larger than 40 micrometers, spacer dispersion liquid reach 
the target on a substrate by the manufacture approach of the liquid crystal display of this 
invention by the regurgitation approach of conventional spacer dispersion liquid to spacer 
dispersion liquid having reached the target as a drop of one circle configuration on the substrate 
as a drop of a circle configuration small divided in elliptical [ some of / some of / a drop or ]. 
In addition, when several drops of breathed-out drops are divided and reach the target, the 
distance between drops with the drop which separated most distantly [ drop / which reached the 
target first ], and reached the target turns into the distance I between impact 
[0019] 

The mimetic diagram in which showing the mimetic diagram of the impact condition at the time of 
making the drop of spacer dispersion liquid reach the target on a substrate by the regurgitation 
approach of conventional spacer dispersion liquid in drawing 2 , and showing an example of the 
impact condition at the time of making the drop of spacer dispersion liquid reach the target on a 
substrate by the regurgitation approach of the spacer dispersion liquid in the manufacture 
approach of the liquid crystal display of this invention was shown in drawing 3 . 
As compared with the diameter of impact at the time of making the drop of spacer dispersion 
liquid reach the target on a substrate by the regurgitation approach of the conventional spacer 
dispersion liquid shown in drawing 2 (D1) The minor axis (D2) of a drop elliptical [ at the time of 
making the drop of spacer dispersion liquid reach the target on a substrate by the regurgitation 
approach of the spacer dispersion liquid in the manufacture approach of the liquid crystal display 
of this invention shown in drawing 3 ] and the greatest diameter of impact in the inside of the drop 
divided small (D3) become small. It becomes easy to fit in the non-display part of a panel 
[0020] 

The above-mentioned impact condition is decided by the flight condition after a drop jumps out of 
the nozzle prepared in the head, and the relative velocity V1 of a substrate and a nozzle. That is, 
as it reaches the target on a substrate as it is, without being divided in the air as the drop of 
spacer dispersion liquid was shown in drawing 4 , although the spacer dispersion liquid breathed 
out by the ink jet method became a rod-like drop from a nozzle and it was breathed out or was 
shown in drawing 5 , it is divided in two or more drops of drops in the air, and it reaches the target 
on a substrate. Under the present circumstances, since it reaches the target near the same part 
on a substrate even if it is which flight condition when the relative velocity V1 of a nozzle and a 
substrate is very small, it becomes a circle configuration mostly. When the relative velocity V1 of a 
nozzle and a substrate is small, it becomes elliptical even if it is which flight condition. When the 
relative velocity V1 of a nozzle and a substrate is large and it does not dissociate in the air, it 
becomes elliptical, and when dissociating in the air, it becomes elliptical [ which was divided 
small / several drops of circle configurations or elliptical ]. 
[0021] 

Although the distance I between impact is omitted for details Are computable with the above- 
mentioned formula (1). Therefore, the relative velocity V1 (m/s) of a nozzle and a substrate, Time 
amount t taken to finish breathing out the drop back end of spacer dispersion liquid from a nozzle 
since the drop tip of spacer dispersion liquid begun to be breathed out from a nozzle (s), Distance 
[ of a nozzle and a substrate ] L (m), the include angle theta of the front face of a substrate, and 
the discharge direction of the drop of spacer dispersion liquid to make (degree) Distance I between 
impact can be made larger than 40 micrometers by controlling the rate V2 (m/s) at the tip of a 
drop of spacer dispersion liquid, and the rate V3 (m/s) of the drop back end of spacer dispersion 
liquid. 
[0022] 

Next, each parameter of the above-mentioned formula (1) is explained. 

First, distance of the drop delivery (nozzle tip) of a head and a substrate is set to L, it carries out 
leaning a head (nozzle) so that the include angle of a substrate side and the discharge direction of 
a drop to make may be set to theta etc., and a head is installed. After discharge and time amount t 
pass so that the rate at the tip of a drop may be set to V2 from the nozzle in spacer dispersion 
liquid to the substrate which is moving so that the relative velocity of a head and a substrate may 
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be set to V1 t the regurgitation [ the drop back end ] is finished. The rate of the drop back end at 
this time is set to V3. This is repeated by making this into 1 cycle, and the drop of spacer 
dispersion liquid is arranged on the substrate. 
[0023] 

From the above-mentioned formula (1), in order to enlarge distance I between impact Enlarge 
distance L of the relative velocity V1 of a nozzle and a substrate, the regurgitation time amount t, 
a nozzle, and a substrate, or The include angle theta of the front face of a substrate and the 
discharge direction of the drop of spacer dispersion liquid to make is brought close horizontally. 
Make sintheta small or What is necessary is to be late in the rate V2 at the tip of a drop of spacer 
dispersion liquid, and the rate V3 of the drop back end of spacer dispersion liquid, and just to make 
small the rate V3 of the drop back end of spacer dispersion liquid to the rate V2 at the tip of a 
drop of spacer dispersion liquid. 
[0024] 

The upper limit of the relative velocity V1 of the above-mentioned nozzle and a substrate is 
decided by capacity of driving gears, such as acceleration precision, location precision, etc. of a 
driving gear, and, at present, is 1 00 m/s extent. 

By enlarging relative velocity V1 of the above-mentioned nozzle and a substrate, regurgitation 
spacing (time amount of 1 cycle) of spacer dispersion liquid is short, and when it becomes 
impossible to arrange a spacer at desired spacing, it can solve by dividing into multiple times, 
making spacer dispersion liquid reach the target, or increasing the number of nozzles. It may not 
be limited especially as an approach of dividing into the above-mentioned multiple times and 
making spacer dispersion liquid reaching the target, for example, for every time, the migration 
direction may be changed by turns, and may carry out the regurgitation (both-way regurgitation), 
and the regurgitation only of the time of migration (one-way regurgitation) may be carried out to a 
uni directional. 
[0025] 

The above-mentioned regurgitation time amount t is set as 3 microseconds - 1ms according to 
the control condition of the electrical potential difference impressed to a piezo-electric element. 
The control condition of the electrical potential difference impressed to the above-mentioned 
piezo-electric element is set up according to surface tension, viscosity, etc. of a wave control 
condition and spacer dispersion liquid so that the regurgitation of the spacer dispersion liquid can 
be carried out stably. 
[0026] 

The minimum with the desirable distance L of the above-mentioned nozzle and a substrate is 200 
micrometers, and a desirable upper limit is 3mm. When it is less than 200 micrometers, a nozzle 
and a substrate contact by unexpected vibration, a blemish may be attached to a substrate or a 
nozzle may be damaged. When it exceeds 3mm, since the drop of spacer dispersion liquid is small, 
that it is easy to be influenced of the air current in an ambient atmosphere, it becomes, or 
deflection of few drops is expanded, and problems, such as becoming easy to shift from the impact 
location of anticipation, may occur. A more desirable minimum is 300 micrometers and a more 
desirable upper limit is 1.5mm. 
[0027] 

The minimum with the desirable include angle theta of the front face of the above-mentioned 
substrate and the discharge direction of the drop of spacer dispersion liquid to make is 5 times, 
and a desirable upper limit is 175 degrees. The time amount to which a drop will stay in the air by 
the time it reaches the target if it is less than 5 times or exceeds 1 75 degrees is prolonged, like 
the time of the distance L of a nozzle and a substrate becoming large, since the drop of spacer 
dispersion liquid is small, that it is easy to be influenced of the air current in an ambient 
atmosphere, it becomes or deflection of few Maine drops is expanded, and problems, such as 
becoming easy to shift from the impact location of anticipation, may occur. 
[0028] 

Generally the rate V2 at the tip of a drop of the above-mentioned spacer dispersion liquid is 
controllable by piezo-type ink jet equipment in the range of 3 - 20 m/s by making the electrical 
potential difference impressed to a piezo-electric element fluctuate. The desirable minimums of 
the rate V2 at the tip of a drop of the above-mentioned spacer dispersion liquid are 5 m/s, and 
desirable upper limits are 1 2 m/s. 
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The rate V3 of the drop back end of the above-mentioned spacer dispersion liquid is smaller than 
the rate V2 at the tip of a drop of spacer dispersion liquid, and, generally is 1 - 10 m/s. The rate 
V3 of the drop back end of the above-mentioned spacer dispersion liquid is decided by the 
separation condition of the drop of spacer dispersion liquid, i.e., the surface tension and viscosity 
of spacer dispersion liquid. 
[0029] 

By the time the drop is breathed out in the shape of a rod and reaches a substrate as it 
mentioned above, it may not be divided, or it may be divided. It is the case where it is not divided, 
and by the time it reached the target, as it was shown in drawing 4 , when becoming a spherical 
drop in the air, the drop tip speed and the back end rate at the time of impact become almost the 
same. Since the rod-like drop becomes spherical, the drop rates at the time of impact differ as 
strictly as the drop tip speed and the back end rate at the time of the regurgitation, but to a drop 
rate, since the difference is small, it presupposes that it is the same here. 

On the other hand, when divided in some drops, it is thought that the drop tip speed at the time of 
the regurgitation turns into a rate of the head drop at the time of impact (henceforth the Maine 
drop), and the drop back end rate at the time of the regurgitation turns into a rate of the drop at 
the tail end at the time of impact (henceforth a satellite drop). 

In addition, when drop tip speed is 3 or less m/s, a drop is not usually divided in many cases, and 

when drop tip speed is 3 - 20 m/s, a drop is divided in many cases 

[0030] 

By drying the spacer dispersion liquid which reached the target on the substrate by the above- 
mentioned approach, a spacer is arranged on a substrate. 

Although the approach of it not being limited especially as the above-mentioned approach of 
carrying out desiccation, for example, heating a substrate, the approach which has sprayed hot 
blast enough and carries out it are mentioned, in order to gather up a spacer near the center of an 
impact drop in a desiccation process, it is desirable to set the concentration of the contact angle 
and spacer to the boiling point of a medium, drying temperature, the drying time, the surface 
tension of a medium, and the orientation film of a medium etc. as suitable conditions 
[0031] 

In order to gather up a spacer near the center of an impact drop in a desiccation process, while a 
spacer moves in a substrate top, it is desirable to dry with a certain amount of time amount width 
of face so that a liquid may not be lost. However, when a medium contacts the long duration 
orientation film at an elevated temperature, the orientation film may be polluted and the display 
image quality as a liquid crystal display may be spoiled. Moreover, if the drying time becomes 
remarkably long even if it is the conditions that substrate temperature is comparatively low, the 
productive efficiency of a liquid crystal display will fall. Furthermore, if what is easy to volatilize at 
a room temperature as a medium is used, since ink jet dischargeability will be spoiled that it is 
easy to dry the spacer dispersion liquid near the nozzle of ink jet equipment, it is not desirable. 
Moreover, floe may generate by desiccation by the time of manufacture of dispersion liquid, or the 
tank. 
[0032] 

When these conditions are taken into consideration, it is desirable that substrate skin temperature 
when spacer dispersion liquid reach the target on a substrate in the manufacture approach of the 
liquid crystal display of this invention is the temperature lowest 20 degrees C or more than the 
boiling point of the liquid of a low-boiling point included in spacer dispersion liquid. When the 
temperature lowest 20 degrees C than the boiling point of the liquid of a low-boiling point included 
in spacer dispersion liquid is exceeded, this liquid may vaporize rapidly, and when remarkable, it 
may move about on a substrate the whole drop by rapid ebullition of a liquid it not only becoming 
impossible to move a spacer but, and the arrangement precision of a spacer may fall remarkablv 
[0033] 

moreover, in taking the desiccation approach of drying a medium, raising substrate temperature 
gradually after spacer dispersion liquid reach the target on a substrate Substrate skin temperature 
when spacer dispersion liquid reach the target on a substrate is the temperature lowest 20 
degrees C or more than the boiling point of the liquid of a low-boiling point included in spacer 
dispersion liquid, and it is desirable that substrate skin temperature until it carries out the 
completion of desiccation does not exceed 90 degrees C, and it is desirable not to exceed 70 more 
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degrees C. When substrate temperature when a drop reaches the target exceeds the temperature 
lowest 20 degrees C than the boiling point of the liquid of a low-boiling point included in spacer 
dispersion liquid, this liquid may vaporize rapidly, and when remarkable, it may move about on a 
substrate the whole drop by rapid ebullition of a liquid it not only becoming impossible to move a 
spacer but, and the arrangement precision of a spacer may fall remarkably. Moreover, when 
substrate temperature until it carries out the completion of desiccation exceeds 90 degrees C, the 
orientation film may be polluted and the display image quality of a liquid crystal display may be 
spoiled. 

In addition, the time of the drop on a substrate disappearing, as for the above-mentioned 

completion of desiccation is said. 

[0034] 

Heating sticking by pressure is carried out using the substrate and circumference sealant which 
counter the substrate which has arranged the spacer at the above-mentioned process, and liquid 
crystal is filled up with the manufacture approach of the liquid crystal display of this invention into 
the opening between two more substrates. 
[0035] 

It is not limited especially as a spacer with which the manufacture approach of the liquid crystal 
display of this invention is presented, for example, the silica particle of an inorganic system, the 
particle of an organic macromolecule system, etc. are mentioned. Especially, the particle of an 
organic macromolecule system has the moderate degree of hardness which does not damage the 
orientation film formed on the substrate of a liquid crystal display, tends to follow in footsteps of 
change of the thickness by thermal expansion or the heat shrink, and is suitable from there being 
comparatively still less migration of the spacer inside a liquid crystal display. 
[0036] 

It is not limited especially as a particle of the above-mentioned organic macromolecule system, 
but the thing which comes to carry out the polymerization of the mixture of a monofunctional 
monomer and a polyfunctional monomer for the reasons of reinforcement etc. is usually mentioned. 
The loadings, of the polyfunctional monomer in the above-mentioned mixture have 30 or less 
desirable % of the weight. 

It is not limited especially as the above-mentioned monofunctional monomer. For example, styrene, 
alpha methyl styrene, Styrene derivative; vinyl chlorides, such as p-methyl styrene, p-chloro 
styrene, and chloro methyl styrene; Vinyl acetate, vinyl ester [, such as propionic-acid vinyl, ]; — 
unsaturated nitrile [, such as acrylonitrile ]; (meta) — a methyl acrylate — An ethyl aery late, butyl 
acrylate (meta), 2-ethylhexyl acrylate (meta), (Meta) (Meta) Acrylic ester (meta) derivatives, such 
as acrylic-acid stearyl, ethylene glycol (meta) acrylate, trifluoroethyl (meta) acrylate, pentafluoro 
propyl (meta) acrylate, and cyclohexyl (meta) acrylate, etc. are mentioned. These monofunctional 
monomer may be used independently and may use two or more sorts together. 
[0037] 

It is not limited especially as the above-mentioned polyfunctional monomer. For example, a 
divinylbenzene, 1, 6-hexane JIORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 
Tetra-methylol METANTORI (meta) acrylate, tetramethylol propane tetrapod (meta) acrylate, 
Diallyl phthalate and its isomer, triallyl isocyanurate, and its derivative, TORIMECHI roll pro pantry 
(meta) acrylate and its derivative, Pen TAERISURITORUTORI (meta) acrylate, pentaerythritol 
tetrapod (meta) acrylate, Polyethylene GURIKORUJI (meta) acrylate, such as dipentaerythritol 
hexa (meta) acrylate and ethylene GURIKORUJI (meta) acrylate, Polypropylene GURIKORUJI 
(meta) acrylate, such as propylene GURIKORUJI (meta) acrylate, Polytetramethylene 
GURIKORUJI (meta) acrylate, neopentyl GURIKORUJI (meta) acrylate, 2, such as 1, 3-butylene 
GURIKORUJI (meta) acrylate, 2, and 2-screw [4-(meta-chestnut ROKISHI ethoxy) phenyl] pro 
pansy (meta) acrylate, and 2-screw [4-(meta-KURIROKISHI poly ethoxy) phenyl] pro pansy (meta) 
acrylate, 2 and 2-hydrogenation screw [4-(acryloxy poly ethoxy) phenyl] pro pansy (meta) 
acrylate, 2, and 2-screw [4-(acrylbxy ethoxy poly propoxy) phenyl] pro pansy (meta) acrylate etc. 
is mentioned. These polyfunctional monomer may be used independently and may use two or more 
sorts together. 
[0038] 

It is not limited especially as an approach of carrying out the polymerization of the mixture of the 
above-mentioned monofunctional monomer and a polyfunctional monomer, and manufacturing a 
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particle, for example, a suspension polymerization, a seed polymerization, a distributed 
polymerization, etc. are mentioned. 

The above-mentioned suspension polymerization is the approach of distributing and carrying out 
the polymerization of the monomer constituent which consists of a monomer and a polymerization 
initiator into a poor solvent so that it may become the target particle diameter. That by which the 
dispersion medium used for a suspension polymerization usually added the distributed stabilizer to 
water is used. As a distributed stabilizer, a meltable giant molecule, for example, polyvinyl alcohol, 
a polyvinyl pyrrolidone, methyl cellulose, ethyl cellulose, polyacrylic acid, polyacrylamide. 
polyethylene oxide, etc. are mentioned into a medium. Moreover, the surfactant of nonionicity or 
ionicity is also used suitably. 

Although the polymerization conditions in the above-mentioned suspension polymerization change 
with classes of the above-mentioned polymerization initiator or monomer, polymerization 
temperature usually has 3-24 hours suitable for 50-80 degrees C and polymerization time 
amount. 

The above-mentioned suspension polymerization has the comparatively large particle size 
distribution of the particle obtained, and since the particle of powder is probably obtained, it is 
suitable for the purpose which manufactures the particle of two or more particle diameter 
[0039] 

The above-mentioned seed polymerization is a polymerization method swollen even to the target 
particle diameter by making the mono dispersion seed particle child who compounded in the soap 
free polymerization or the emulsion polymerization absorb a polymerization nature monomer 
further. Although not limited especially as an organic monomer used for the above-mentioned seed 
particle child, in order to stop the phase separation at the time of a seed polymerization, as for a 
seed particle child's presentation, it is desirable to use the monomer component at the time of a 
seed polymerization and a near object, and styrene, its derivative, etc. are desirable from the point 
of the mono dispersion nature of particle system distribution etc. Since the above-mentioned seed 
particle child's particle size distribution is reflected also in the particle size distribution after a 
seed polymerization, it is desirable that it is mono dispersion as much as possible, and it is 
desirable that it is 5% or less as a CV value. In order that phase separation with a seed particle 
child may tend to occur at the time of a seed polymerization, a seed particle child presentation 
and the near presentation of the monomer made to absorb at the time of a seed polymerization 
are as much as possible desirable. For example, if a seed particle child is a styrene system and it 
is an aromatic series system divinyl monomer and acrylic, it is desirable to make an acrylic multi- 
vinyl monomer absorb. 

the above-mentioned seed polymerization — the seed particle child 1 weight section — receiving 
— a monomer — 20- 100 weight ******** — things are desirable. When the disruptive strength 
of the bridge formation particle obtained may become inadequate in case of under 20 weight 
sections and the 100 weight sections are exceeded, particle coalescence etc. may start at the 
time of a seed polymerization, and particle size distribution may spread 
[0040] 

In the above-mentioned seed polymerization, a distributed stabilizer can also be used if needed. 
As the above-mentioned distributed stabilizer, a meltable giant molecule is desirable to a medium, 
for example, polyvinyl alcohol, a polyvinyl pyrrolidone, methyl cellulose, ethyl cellulose, polyacrylic 
acid, polyacrylamide, polyethylene oxide, etc. are mentioned to it. Moreover, the surfactant of 
nonionicity or ionicity is also used suitably. 

Since a monodisperse particle is obtained without classifying, the above-mentioned seed 
polymerization is suitable for the purpose which manufactures the particle of specific particle 
diameter in large quantities. 
[0041] 

The above-mentioned distributed polymerization is the approach of depositing a generation 
polymer with particle shape, by the polymer generated although the monomer was dissolved 
performing a polymerization by the poor solvent system which is not dissolved, and adding a 
macromolecule system distribution stabilizer in this system. Although it is [ that condensation of a 
particle tends to occur ] difficult for stability to obtain a mono dispersion bridge formation particle 
when the polymerization of the bridge formation component is generally carried out by the 
distributed polymerization, it becomes possible by selecting conditions to carry out the 
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polymerization of the monomer containing a bridge formation component. However, it is desirable 
to make a cross-linking monomer into 50 % of the weight or more in [ all ] a monomer from the 
condensation at the time of a polymerization or a strong viewpoint. Since the particle front face 
formed at the time of a polymerization is soft in a solvent when there are few amounts of a cross- 
linking monomer in [ all ] a monomer than 50 % of the weight, if there will be little crosslinking 
density even if fusion is caused by the collision of particles, and the diameter distribution of a 
particle may become large, it may become floe further and it maintains mono dispersion nature, 
sufficient disruptive strength as a spacer may not be obtained. 

Since a monodisperse particle is obtained without classifying, the above-mentioned distributed 
polymerization is suitable for the purpose which manufactures the particle of specific particle 
diameter in large quantities. 
[0042] 

A polymerization initiator is used in the case of the above-mentioned polymerization. As a 
polymerization initiator, azo system compounds, such as organic peroxide, such as a benzoyl 
peroxide, lauroyl peroxide, an orthochromatic chloro benzoyl peroxide, an orthochromatic methoxy 
benzoyl peroxide, 3 and 5, 5-trimethylhexanoyl peroxide, t-butylperoxy2-ethylhexanoate, and di-t- 
butyl peroxide, azobisisobutyronitril, azobis cyclohexa carbonitrile, and azobis (2,4- 
dimethylvaleronitrile), are mentioned, for example. In addition, the amount of the polymerization 
initiator used usually has desirable 0.1-10 weight section to the polymerization nature monomer 
100 weight section. 
[0043] 

Although it should be suitably determined as a medium used in the case of the above-mentioned 
polymerization by the polymerization nature monomer to be used, alcohols, cellosolves, ketones, or 
a hydrocarbon is suitable, for example, ketones, such as cellosolve; acetones, such as alcohols; 
methyls cellosolve, such as an acetonitrile, N.N-dimethylformamide, a SHIMECHIRU sulfoxide, an 
ethyl-acetate; methanol, ethanol, and propanol, and ethylcellosolve, a methyl ethyl ketone, methyl 
butyl ketone, and 2-butanone, are mentioned. These media may be used independently and two or 
more sorts may be used together. 
[0044] 

The minimums with desirable compressibility (henceforth K value 10%) when fixed reinforcement is 
needed from being used as gap material of a liquid crystal display and a diameter displaces the 
above-mentioned spacer 10% are 2000MPa(s), and desirable minimums are 15000MPa(s). When a 
spacer deforms by press ** at the time of assembling a liquid crystal display if it is less than 2000 
MPas, a suitable gap may be unable to be taken and 15000MPa is exceeded, the orientation film on 
a substrate may be damaged and the abnormalities in a display may occur. 

In addition, it can ask from a load for above-mentioned 10% K value to be the smooth end face of a 
cylinder with a diameter [ made from a diamond ] of 50 micrometers using a minute compression 
test machine (Shimadzu PCT-200 grade) based on the Patent Publication Heisei No. 503180 [ six 
to ] official report, and make a particle distorted 10%. 
[0045] 

The above-mentioned spacer may be colored and used in order to raise the contrast of a liquid 
crystal display. As a colored spacer, what was processed by carbon black, a disperse dye, acid 
dye, basic dye, the metallic oxide, etc., the thing which the film of the organic substance was 
formed in the front face, and was decomposed, or carbonized and colored at the elevated 
temperature are mentioned, for example. 

In addition, when the quality of the material itself which forms a spacer has the color, you may use 

as it is, without coloring. 

[0046] 

The above-mentioned spacer may prepare a glue line in a front face, or may perform surface 
qualification for not disturbing orientation of surrounding liquid crystal. 

The approach of depositing resin on a spacer front face and embellishing on it as an approach of 
performing the above-mentioned surface qualification, for example as indicated by JP,1-247154,A, 
the approach of making the functional group on the front face of a spacer and the compound 
which reacts act, and embellishing as indicated by JP,9-1 13915,A, the method of performing graft 
polymerization on a spacer front face, and performing surface qualification as indicated by JP t 1 1- 
223821, A, etc. are mentioned. The approach of forming in a spacer front face the surface layer 
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combined chemically is suitable from the ability to prevent exfoliation of the surface layer in the 
inside of the eel of a liquid crystal display, and the elution to liquid crystal. Since the method of 
performing graft polymerization on a front face by making an oxidizing agent react to the spacer 
which is indicated by JP t 9-1 13915 t A and which has a reducibility radical on a front face, and 
generating a radical especially can form the consistency of a surface layer by sufficient high 
thickness, it is desirable. 
[0047] 

The above-mentioned spacer dispersion liquid distribute the above-mentioned spacer in a medium. 

As a medium of the above-mentioned spacer dispersion liquid, the various compounds of a liquid 
can be used at a room temperature. Especially, the liquid of water solubility or a hydrophilic 
property is desirable. In addition, since the head of some ink jet equipments is made to the 
drainage system application, in case those heads are used, since a liquid invades the member 
which constitutes a head or a hydrophobic, strong solvent melts some adhesives on which a 
member is pasted up, it is not desirable. 

Moreover, since the resin thin film which consists of polyamide resin called the orientation film for 
regulating the orientation of a liquid crystal molecule is usually formed in the front face of the 
substrate used for a liquid crystal display, there must not be no orientation film stain resistance 
which permeates into this orientation film or is dissolved as the above-mentioned medium. 
[0048] 

As a liquid of the above-mentioned water solubility or a hydrophilic property, monoalcohol, such as 
ethanol besides pure water, n-propanol, 2-propanol, 1-butanol, 2-butanol, 1-methoxy-2-propanol, 
furfuryl alcohol, and tetrahydrofurfuryl alcohol, is mentioned, for example, 
moreover, polymer [ of ethylene glycol such as ethylene glycol, a diethylene-glycol recall, 
triethylene glycol, and tetraethylene glycol ]; — these monomethyl ether, the monoethyl ether, 
mono-isopropyl ether, the monopropyl ether, the monobutyl ether, etc. are low-grade — alkyl 
ester, such as low-grade dialkyl ether; mono-acetate, such as monoalkyl ether; wood ether, 
diethylether, diisopropyl ether, and dipropyl ether, and diacetate, is mentioned. 
Moreover, low-grade monoalkyl ether, such as polymer [ of propylene glycols such as propylene 
glycol, a dipropylene glycol recall, tripropylene glycol, and a tetrapropylene glycol, ]; or ******'s 
and others monomethyl ether, the monoethyl ether, mono-isopropyl ether, the monopropyl ether, 
and the monobutyl ether; alkyl ester, such as low-grade dialkyl ether; mono-acetate, such as wood 
ether, diethylether, diisopropyl ether, and dipropyl ether, and diacetate, is mentioned. 
Moreover, 1 ,3-propanediol, 1, 2-butanediol, 1 ,3-butanediol, 1 ,4-butanediol, 3-methyl-1 ,5- 
pentanediol, The 3-hexene -2, 5-diol, 1 ,5-pentanediol, 2, 4-pentanediol, The 2-methyl -2, 4- 
pentanediol, 2, 5-hexandiol, Diols, such as 1,6-hexanediol and neopentyl glycol The ether 
derivative of diols, the acetate derivative of diols, a glycerol, 1 , 2, 4, - butane triol, 1 and 2, 6- 
hexane triol, Polyhydric alcohol, such as 1, 2, 5, - pentanetriol, trimethylol propane, 
trimethylolethane, and pentaerythritol, or the ether derivative of those, an acetate derivative, etc. 
are mentioned. 

Furthermore, dimethyl sulfoxide, thiodiglycol, a N-methyl-2-pyrrolidone, An N-vinyl-2-pyrrolidone, 
r-butyrolactone, 1, 3-dimethyl-2-imidazolidine, Sulfolane, formamide, N.N-dimethylformamide, N, 
and N-diethyl formamide, N-methyl formamide, an acetamide, N-methyl acetamide, alpha- 
terpineol, ethylene carbonate, propylene carbonate, screw-beta-hydroxyethyl sulfone, screw- 
beta-hydroxyethyl urea, N,N-diethylethanolamine, ABIECHI Norian, diacetone alcohol, a urea, etc. 
are mentioned. 
[0049] 

As for the medium of the spacer dispersion liquid with which the manufacture approach of the 
liquid crystal display of this invention is presented, it is desirable that the boiling point contains a 
less than 100-degree C liquid. The boiling point is 70-degree-C or more less than 100-degree C 
organic solvent more preferably. 

as such an organic solvent, ethanol, n-propanol, 2-propanol, etc. are low-grade, for example — a 
monoalcohol; acetone etc. is mentioned. After breathing out spacer dispersion liquid on a 
substrate, in case it is made to dry, it can be made to volatilize at comparatively low temperature, 
if such an organic solvent is used. 

By the manufacture approach of the liquid crystal display of this invention, since the orientation 
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film will be polluted and the display image quality of a liquid crystal display will be spoiled if a hot 
medium contacts the orientation film, drying temperature cannot be made not much high. Then, it 
is desirable to use the liquid of a low-boiling point comparatively in this way. 

The desirable minimum of the content of a less than 100-degree C liquid is 10 % of the weight, and 
the above-mentioned boiling point of a desirable upper limit is 80 % of the weight. When the rate of 
drying in a comparatively low drying temperature may be slow when it is less than 10 % of the 
weight, productive efficiency may fall and it exceeds 80 % of the weight, ink jet dischargeability 
may be spoiled or possibility that floe will occur as a result that it is easy to dry by the time of 
manufacture of spacer dispersion liquid or the tank may become [ the spacer dispersion liquid near 
the nozzle of ink jet equipment ] being easy to dry highly. 

In addition, in this invention, the boiling point means the boiling point under the conditions of one 

atmospheric pressure. 

[0050] 

Moreover, as for a less than 100-degree C liquid, it is desirable that surface tension [ in / in the 
above-mentioned boiling point / 20 degrees C ] is 25 or less mN/m. Common ink jet equipment 
shows a good regurgitation precision that the surface tension of the liquid which carries out the 
regurgitation is 30 - 50 mN/m. On the other hand, the surface tension of the dispersion-liquid 
drop breathed out on the substrate is suitable for the higher one moving a spacer in a desiccation 
process. Since surface tension of spacer dispersion liquid has been carried out to the surface 
tension of a less than 100-degree C liquid being 25 or less mN/m comparatively low at the time of 
the regurgitation, the above-mentioned boiling point can acquire a good regurgitation precision, 
after reaching the target on a substrate, it vaporizes ahead of other components in spacer 
dispersion liquid, the surface tension of dispersion liquid becomes high, and migration of the spacer 
which goes centering on an impact area becomes easy to take place. 
[0051] 

As for the medium of the spacer dispersion liquid with which the manufacture approach of the 
liquid crystal display of this invention is presented, it is desirable that the boiling point contains a 
liquid 1 50 degrees C or more. It is 1 50-degree-C or more organic solvent 200 degrees C or less 
more preferably. 

As such an organic solvent, lower alcohol ether, such as ethylene glycol, ethylene glycol 
monomethyl ether, ethylene glycol, and wood ether, is mentioned, for example. By containing such 
a liquid, spacer dispersion liquid can dry superfluously near the nozzle of ink jet equipment, and it 
can control that regurgitation precision falls, or dry by the time of manufacture of spacer 
dispersion liquid, or the tank, and floe occurs. 

The desirable minimum of the content of a liquid 150 degrees C or more is 10 % of the weight, and 
the above-mentioned boiling point of a desirable upper limit is 80 % of the weight. If the fall of 
regurgitation precision and generating of floe according that it is less than 10 % of the weight to 
desiccation of spacer dispersion liquid become easy to take place and it exceeds 80 % of the 
weight, the drying time is remarkable and not only starting effectiveness falls, but deterioration of 
the display image quality of the liquid crystal display by contamination of the orientation film will 
become easy to take place. 
[0052] 

Moreover, as for a liquid 150 degrees C or more, it is desirable that surface tension [ in / in the 
above-mentioned boiling point / 20 degrees C ] is 30 or more mN/m. Thereby, after the liquid of a 
low-boiling point vaporizes more, the surface tension of spacer dispersion liquid is kept high, and 
migration of a spacer becomes [ after the drop of spacer dispersion liquid reaching the target on a 
substrate ] easy to take place. 
[0053] 

The minimums with the desirable viscosity of the above-mentioned spacer dispersion liquid are 0.5 
mPa-s, and desirable upper limits are 1 5 mPa~s. If it becomes difficult to control discharge 
quantity if it is less than 0.5 mPa-s, it may stop being able to carry out the regurgitation of it 
stably and 15 mPa-s is exceeded, the regurgitation may not be able to be carried out with ink jet 
equipment. More desirable minimums are 5 mPa-s and more desirable upper limits are 10 mPa-s. 
In addition, among -5-50 degrees C, it may carry out controlling the head temperature of ink jet 
equipment etc., and the solution temperature at the time of the regurgitation of spacer dispersion 
liquid may be adjusted so that it may become the desirable viscosity range. 
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[0054] 

The minimum with the desirable spacer concentration in the above-mentioned spacer dispersion 
liquid is 0.05 % of the weight, and a desirable upper limit is 5 % of the weight. When the probability 
for a spacer not to be contained in the breathed-out drop if it is less than 0.05 % of the weight 
becomes high and exceeds 5 % of the weight, that it is easy to blockade the nozzle of ink jet 
equipment, it becomes, or the number of the spacers contained in the drop which reached the 
target increases too much, and migration of a spacer may stop being able to happen easily due to 
a desiccation process. A more desirable minimum is 0.1 % of the weight, and a more desirable 
upper limit is 2 % of the weight. 
[0055] 

As for a spacer, in the above-mentioned spacer dispersion liquid, it is desirable to distribute in the 
shape of a simple grain child. When an aggregate exists in spacer dispersion liquid, when 
remarkable, regurgitation precision not only falls, but it may cause lock out for the nozzle of ink jet 
equipment. 
[0056] 

In the above-mentioned spacer dispersion liquid, the adhesion component for giving an adhesive 
property, various kinds of surfactants for the purpose which, and controls physical properties, 
such as surface tension and viscosity, and regurgitation precision is improved or improves 
migratory [ of a spacer ], a viscous regulator, etc. may be added further. [ the purpose ] 
[ improving distribution of a spacer ] 
[0057] 

What is not limited especially as a substrate with which the manufacture approach of the liquid 
crystal display of this invention is presented, for example, is used as a panel substrate of a liquid 
crystal display generally [ glass, a resin plate, etc. ] is mentioned. 
[0058] 

By the manufacture approach of the liquid crystal display of this invention, the spacer dispersion 
liquid breathed out from the nozzle of ink jet equipment so that the distance I between impact may 
become larger than 40 micrometers to a substrate side The relative velocity V1 of a head and a 
substrate, the include angle theta of a substrate side and the discharge direction of a drop to 
make The time amount t taken to finish breathing out the back end since a drop tip begun to be 
breathed out from a head delivery Since the distance L of the drop delivery of a head and a 
substrate, the rate V2 at the tip of a drop, and the rate V3 of the drop back end are controlled, 
the drop configuration at the time of impact serves as an ellipse form or a drop is divided, the 
width of face of the drop which reached the target as a result becomes easy to be settled in the 
non-display part of a narrowing panel. 

Thereby, by the manufacture approach of the liquid crystal display of this invention, a spacer can 

be alternatively arranged into the non-display part of narrow width of face, and the outstanding 

liquid crystal display without the display image quality fall by optical leakage and an optical 

omission happening from the perimeter of a spacer can be manufactured efficiently 

[0059] 

[Example] 

Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 
[0060] 
(Example 1) 

(Production of the particle for spacers) 

After mixing the benzoyl-peroxide 1.3 weight section to homogeneity with the separable flask as 
the divinylbenzene 15 weight section, the iso octyl acrylate 5 weight section, and a polymerization 
initiator and then carrying out injection candle power stirring of the 3% water-solution 20 weight 
section of polyvinyl alcohol (GL-03, Kuraray Co., Ltd. make), and the sodium-dodecyl-sulfate 0.5 
weight section, the ion-exchange-water 1 40 weight section was added. The reaction was 
performed at 80 degrees C under the nitrogen air current for 1 5 hours, stirring this solution. Hot 
water and an acetone performed classification actuation for the obtained particle after washing, 
the acetone was vaporized, and the particle was obtained. The mean particle diameter of the 
obtained particle was 5.0 micrometers, and the CV value was 3 0% 
[0061] 
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(Surface treatment of a spacer) 

The obtained particle 5 weight section was supplied in the dimethyl sulfoxide (DMSO) 20 weight 
section and the hydroxy methacrylate 20 weight section, and after making SONIKETA distribute, it 
agitated to homogeneity. Nitrogen gas was introduced into the system of reaction, and churning 
was continued at 30 degrees C for 2 hours. The 2nd cerium ammonium solution of nitric acid 10 
weight section of 0.1 mols / L prepared in the 1-N nitric-acid water solution to this was added, 
and the reaction was continued for 5 hours. The reaction mixture after polymerization reaction 
termination was taken out, and a particle and reaction mixture were carried out the ** exception 
with the 3-micrometer membrane filter. Ethanol and an acetone washed this particle enough, 
reduced pressure drying was performed in the vacuum dryer, and the spacer was obtained. 
[0062] 

(Preparation of spacer dispersion liquid) 

Took the initial complement so that it might become predetermined spacer concentration about 
the obtained spacer, added slowly to the dispersion medium of the presentation indicated to Table 
1, and it was made to distribute by agitating enough, using SONIKETA, and spacer dispersion liquid 
were prepared. 

The obtained spacer dispersion liquid were filtered in the stainless steel mesh of a 1 0-micrometer 
opening, removed the aggregate, and presented evaluation with ink jet equipment with it. 
[0063] 
[Table 1] 
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[0064] 

(Arrangement of the spacer by the ink jet method) 

The regurgitation to the substrate top heated at 80 degrees C with the ink jet equipment which 
carried the head with an aperture [ of a piezo method ] of 40 micrometers was performed. In 
addition, heating of a substrate was performed by heating a stage at the heater attached in the 
stage. 

The value of each parameter in the spacer dispersion-liquid regurgitation was shown in Table 2. 
In addition, the solution (the Nissan chemistry company make, SANEBA 150) which contains 
polyimide with a spin coat method as a substrate on the color filter substrate which equipped the 
front face with the ITO transparent electrode was applied to homogeneity, and after drying at 1 50 
degrees C, what calcinates for 1 hour, was stiffened at 230 degrees C, and formed the orientation 
film was used. The black matrix whose width of face is 25 micrometers shall be formed between 
the pixels (75-micrometer [ 150 micrometers by ] pitch) of a color filter, and this color filter 
substrate shall be arranged at intervals of 1 1 0 micrometers every other Rhine train of the length 
of this black matrix with ink jet equipment. That is, it has arranged in 1 50-micrometer [110 
micrometers by ] pitch. 

Thus, 200 spraying consistencies /of the arranged spacer were set to 2 mm. 
[0065] 

In order to make it dry further and to make a substrate fix a spacer after checking that the spacer 
dispersion liquid breathed out by the substrate have dried completely visually, the substrate was 
moved on the hot plate heated by the degree of 1 50 degree C, and was heated, and it was left for 
30 minutes. 
[0066] 
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The substrate which has arranged the obtained spacer, and the opposite substrate were stiffened 
for lamination and a sealant by heating 150 degrees C for 1 hour using the circumference sealant, 
and the empty eel which is 5 micrometers was produced, and the eel gap filled up liquid crystal 
into this with the vaccum method, carried out inlet closure by the obturation agent, and produced 
the liquid crystal display. 
[0067] 

About the obtained liquid crystal display, display image quality was evaluated by the following 
criteria. 

O: a spacer was hardly accepted into the viewing area, but there was no optical omission resulting 
from a spacer, and it was a good image. 

**: Some spacer was accepted into the viewing area and there was an optical omission resulting 
from a spacer. 

x: Many spacers were accepted into the viewing area and there was an optical omission resulting 

from a spacer. The result was shown in Table 2. 

[0068] 

(Examples 2-8) 

Except dispersion liquid and an ink jet regurgitation control parameter having been shown in Table 
2, the liquid crystal display was produced like the example 1, and display image quality was 
evaluated. 

The result was shown in Table 2. 
[0069] 

(Examples 1-3 of a comparison) 

Except dispersion liquid and an ink jet regurgitation control parameter having been shown in Table 
2, the liquid crystal display was produced like the example 1, and display image quality was 
evaluated. 

The result was shown in Table 2. 
[0070] 

(Examples 9 and 10) 

When the liquid crystal display was produced like examples 4 and 8 except having justified so that 
the impact location of the drop of spacer dispersion liquid might be come on the intersection of a 
black matrix and display image quality was evaluated, display image quality excelled examples 4 
and 8 in O further. 
[0071] 
[Table 2] 
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[0072] 

[Effect of the Invention] 

According to this invention, a spacer can be arranged with a sufficient precision into the non- 
display part of a liquid crystal display substrate, and the manufacture approach of a liquid crystal 
display of having the high display quality which prevented the optical leakage and the optical 
omission by the spacer can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the conventional liquid crystal 
display. 

[Drawing 2] It is the mimetic diagram showing the impact condition at the time of making the drop 
of spacer dispersion liquid reach the target on a substrate by the regurgitation approach of 
conventional spacer dispersion liquid. 

[Drawing 3] It is the mimetic diagram showing the impact condition at the time of making the drop 
of spacer dispersion liquid reach the target on a substrate by the regurgitation approach of the 
spacer dispersion liquid concerning this invention. 

[Drawing 4] It is the mimetic diagram showing signs that it reaches the target on a substrate, 
without dividing the drop breathed out from the nozzle. 

[Drawing 5] It is the mimetic diagram showing signs that the drop breathed out from the nozzle is 
divided in the air, and reaches the target on a substrate. 
[Description of Notations] 

1 Transparence Substrate 

2 Polarizing Plate 

3 Transparent Electrode 

4 Color Filter 

5 Black Matrix 

6 Overcoat 

7 Liquid Crystal 

8 Spacer 

9 Orientation Film 

1 0 Drop Which Reached the Target 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the conventional liquid crystal 
display. 

[Drawing 2] It is the mimetic diagram showing the impact condition at the time of making the drop 
of spacer dispersion liquid reach the target on a substrate by the regurgitation approach of 
conventional spacer dispersion liquid. 

[Drawing 3] It is the mimetic diagram showing the impact condition at the time of making the drop 
of spacer dispersion liquid reach the target on a substrate by the regurgitation approach of the 
spacer dispersion liquid concerning this invention. 

[Drawing 4] It is the mimetic diagram showing signs that it reaches the target on a substrate, 
without dividing the drop breathed out from the nozzle. 

[Drawing 5] It is the mimetic diagram showing signs that the drop breathed out from the nozzle is 
divided in the air, and reaches the target on a substrate. 
[Description of Notations] 

1 Transparence Substrate 

2 Polarizing Plate 

3 Transparent Electrode 

4 Color Filter 

5 Black Matrix 

6 Overcoat 

7 Liquid Crystal 

8 Spacer 

9 Orientation Film 

10 Drop Which Reached the Target 
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[Procedure revision] 

[Filing Date] January 17, Heisei 18 (2006. 1.17) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] It is the manufacture approach of a liquid crystal display of having the process which 
arranges a spacer on said substrate, by breathing out the drop of spacer dispersion liquid from the 
nozzle of ink jet equipment, and making it reach the target on a substrate, 

In the process which arranges said spacer on a substrate The relative velocity V1 (m/s) of said 
nozzle and said substrate, Time amount t taken to finish breathing out the drop back end of said 
spacer dispersion liquid from said nozzle since the drop tip of said spacer dispersion liquid begun 
to be breathed out from said nozzle (s), Distance [ of said nozzle and said substrate ] L (m), the 
include angle theta of the front face of said substrate, and the discharge direction of the drop of 
said spacer dispersion liquid to make (degree) Distance I between impact found by the following 
formula (1) is made larger than 40 micrometers by controlling the rate V2 (m/s) at the tip of a drop 
of said spacer dispersion liquid, and the rate V3 (m/s) of the drop back end of said spacer 
dispersion liquid. 

The manufacture approach of the liquid crystal display characterized by things. 
[Equation 1] 
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[Claim 2] It is the manufacture approach of a liquid crystal display according to claim 1 of having 
the process which the substrate which has arranged the spacer, and the substrate which does not 
arrange the spacer are made countering. Furthermore, one of substrates It is the manufacture 
approach of the liquid crystal display which the color filter which consists of a pixel field arranged 
according to the fixed pattern and a protection-from-light field of the shape of a grid which 
demarcates said pixel field is formed, and is characterized by arranging the spacer in the location 
corresponding to the lattice point of the protection-from-light field of the shape of said grid. 
[Claim 3] Spacer dispersion liquid characterized by being used for the manufacture approach of a 
liquid crystal display according to claim 1 or 2. 

[Claim 4] It is spacer dispersion liquid used for the manufacture approach of the liquid crystal 
display which has arranged the spacer in the location of the arbitration on a substrate by the ink 
jet method, 

At least, a spacer and a medium are contained, 

The liquid of less than 100 degrees C of boiling points is contained ten to 80% of the weight as said 
medium, and said spacer content is 0.05 - 5 % of the weight, 

- The viscosity in a 5-50-degree C temperature requirement is 0.5 - 1 5 mPa-s. 
Spacer dispersion liquid characterized by things. 

[Claim 5] It is spacer dispersion liquid used for the manufacture approach of the liquid crystal 
display which has arranged the spacer in the location of the arbitration on a substrate by the ink 
jet method, 

At least, a spacer and a medium are contained, 

The liquid of 150 degrees C or more of boiling points is contained ten to 80% of the weight as said 
medium, and said spacer content is 0.05 - 5 % of the weight, 

- the viscosity in a 5-50-degree C temperature requirement comes out 0.5 to 15 mPa-s, and 
there is 

Spacer dispersion liquid characterized by things. 

[Claim 6] It is spacer dispersion liquid used for the manufacture approach of the liquid crystal 
display which has arranged the spacer in the location of the arbitration on a substrate by the ink 
jet method, 

At least, a spacer and a medium are contained, 

1 0 - 80 % of the weight of liquids of less than 1 00 degrees C of boiling points and 80 - 1 0 % of the 
weight of liquids of 150 degrees C or more of boiling points are contained as said medium, and said 
spacer content is 0.05 - 5 % of the weight, 

- The viscosity in a 5-50-degree C temperature requirement is 0.5-15 mPa-s. 
Spacer dispersion liquid characterized by things. 

[Claim 7] The liquid of 150 degrees C or more of boiling points Ethylene glycol, propylene glycol, 
1,3-propanediol, 1, 2-butanediol, 1,3-butanediol, 1 ,4-butanediol, 3-methyM ,5-pentanediol, The 3- 
hexene -2, 5-diol, 1 ,5-pentanediol, 2, 4-pentanediol, The 2-methyl -2, 4-pentanediol, 2, 5- 
hexandiol, 1,6-hexanediol, and spacer dispersion liquid according to claim 5 or 6 characterized by 
being at least one sort chosen from the group which consists of neopentyl glycol. 
[Claim 8] The liquid crystal display characterized by coming to use claim 1, the manufacture 
approach of a liquid crystal display given in two, or spacer dispersion liquid given in any 1 term of 
claims 3-7. 

[Translation done.] 
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